Effects of limited tryptic cleavage on the physical and enzymatic properties of myosin II from Acanthamoeba castellanii.
Limited digestion of Acanthamoeba myosin II by trypsin selectively cleaved the 185,000-Da heavy chains into a 73,000-Da peptide containing the catalytic and actin-binding sites and a 112,000-Da peptide containing the regulatory phosphorylatable sites. The light chains were unaffected. The proteolytic products remained associated and formed bipolar filaments that were very similar in appearance to filaments of native myosin by negative staining electron microscopy. Filaments of trypsin-cleaved, dephosphorylated myosin, however, had a smaller sedimentation coefficient than filaments of native dephosphorylated myosin. Trypsin-cleaved dephosphorylated myosin retained complete Ca2+-ATPase activity but had no actin-activated ATPase activity under conditions that are optimal for native, dephosphorylated myosin (pH 7.0, 4 mM MgCl2, 30 degrees C or pH 6.4, 1 mM MgCl2, 30 degrees C). Trypsin-cleaved dephosphorylated myosin had higher actin-activated ATPase activity at pH 6.0 and 1 mM MgCl2 than undigested dephosphorylated myosin which is appreciably inhibited under these conditions. Trypsin-cleaved, dephosphorylated myosin inhibited the actin-activated ATPase activity of native, dephosphorylated myosin when both were present in the same co-polymers, when enzymatic activity was assayed at pH 7.0, 4 mM MgCl2, and 30 degrees C, but this inhibition was overcome by raising the MgCl2 to 6 mM. These results provide additional evidence that regulation of acanthamoeba myosin II occurs at the filament level and that, under most conditions of assay, the heavy chains must be intact and the regulatory serines unphosphorylated for actin-activated ATPase activity to be maximally expressed.